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A... (FLOWCHART FOR GAIT PRODUC(NG TREATMENT) 
SOtO...INmAU2ATION (t =0. OR THE LIKE) 

S014...T1MER INTERRUPT PENDING (EVERY CONTROL PERIOD) 
SOI 6.. .TURNING POINT OF GAIT? 

S020...READ THE NEXT GAIT SUWORT LEG COORDINATES. NEXT.AFTER-NEXT GAIT SUPPORT 
LEG COORDINATES. THIS-TIME GAIT PERICXD AND NEXT GAJT PERIOD 

S022...SUSROUT1N= FOR DETERMINING GAIT PARAMETER FOR ORDINARY GMT 

S024...SUBROUT1NS FOR RPJD;NG INITIAL STATE OF ORDINARY GAIT (INITIAL DIVERSION 

COVPONENT. INrrVM. UPPER BODY POSITION VELOCITY. INITIAL UPPD? BODY ATTITUDE 
ANGLE. ANGULAR VELOCITY) 

S02fl...TEMPORALLY DETERMINE THE GAIT PARAMETER OF THS-TIME GATT INCLUDING TARGET 
FLOOR REACTION VERTICAL COMPONENT 

S028...TKIS.TIME GAIT PARAMETER CORRECTION SUBROUTINE (PARAMETER FOR THlS-TlME 

GAIT IS CORRE(rrED SO THAT TERMlN/y. END DIVERSION COMPONENT OF THS-TTME GAIT 
IS EQUAL TO INITIAL DiVERSIOK COMPONENT OF ORDINARY TURNING-WALK) 

S03a_THIS>TIME GAIT INSTANTANEOUS VALUE DETERMINING SUBROUTINE 

S032.„OETERMINE AR»»«W1NG1NG MOTION FOR CANCELING SPIN FORCE 



(57) Abstract: A lai^et gait is produced in such a manner 
that the resultant of the gravity and inertial force acting on 
a robot (1) satisfies dynamic equilibrium conditions, by 
expressing the relationship between at least the horizon- 
tal translation motion of the upper body (24) of a leg type 
movable robot (1), an attitude change motion for changing 
the attitude of a predetermined portion, such as the upper 
body (24) of the robot (1) while maintaining the bary cen- 
ter of the robot (1) substantially constant, and a floor re- 
action produced by these motions, and using a dynamic 
model predetermined on the assumption that the overall 
floor reaction produced by the resultant of these motions 
is expressed by a linear combination of floor reaction cor- 
responding to the motions. The motion of the dynamic 
model is expressed by the motion of particles of the upper 
body or the like and by the rotary motion of a flywheel. A 
target gait suitable not only for walking but also for run- 
ning can be produced with a less amount of calculation. 
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2 5 

10 p©^#?&#ifcTo mv>5&>;int^, -e&Tico^^J-BiizMF^^^bx'b. 

±tB'&;b)&^S^Z MP HI D ICf^fflt-^^-^ > h<D7X^^^)-*^0 "^^S 

15 ^tf»^J^^^{ccJ5ViT. ^iffi^OSMZMP-aetc^jlS^ (XT^^y^t^) 
tc^l&f -5 J:5t-^e^ZMPfl^^^^bT'e)«t)J5:Vi, bj{>>U2|s:^ 

®^»3ratc::feviTa^zMP«iJi^]®^ (.mn^^zmm) \Z\^t^o 




PCT/JP02/13S98 



2 6 

« 0 t s . 

m/JN«fcfrt^I!iTS:^-&50^SSo bjfcjO^oT. c:<D:©'&lc:, B^ZMP 

itfim^ff^\zr3i^^^iz'r^rcist>\z. ^^m\z^\f>x%^i^zup^m.^ 
mm (^wwiizmm \zi.x^<(Di)^m^v^^o mu. :^mmmmixm 



wo 03/057426 
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2 7 



10 (^^tt^^^l^^nm ©«f ^#ififcB|g|ZMPd«#^TStfefi8<£^Jt 
tB-^ 1 0 - 8 6 0 8 1 •^^^<£#M)o 0 

15 */c, a®_h#&«^i&. @MS¥^s^^43 

20 »2p_h#:^#fe^^T§c :L<Dmm±i^mm\ts ^^izM-r^m^ 
^^fifessi 0 0 \zM-r^nm^muf^^(Dmm^rc\ii^m (wiBv'a 

•5 ic^^^ns. 



# 



• 
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3 5 2 0 1 m <DBMmm\zmmvrcmmi^m<D t < . '^\zmm± 

a^m^iZ — ^'^'^X^VfitMi^^o 4tM 2000-352011 -^Tti, 

15 ^m^m^^^m^-^'fi^ ^^izvrc. 

Mitt- H tP^-S^o 



wo 03/057426 
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2 9 



5btMT±#: 2 4 ?&M^lw7K¥iB5i'rs t> AMp^iAFp ttBI 8 {;I^•r 
3l^ ^ © Ir] # ffl t" § . 

mKij^m.m^tmKtiTi^^m^t^mm-^^'riz. bhizmp^^d 

;^zMP*:bo <??ms:;^^-^ > h^ife^ mm.m^t> ^ ^^^^ <) ^ 

^Tfsfes, 9 iz^-rvtmx^i^z 4'fy'^mm'r^^'^\z±wmmM(oM 
mz. :$i^mmm\zm^^^n^u:^^y hmti^^e^jviz-oi^^xmrn-r 



wo 03/057426 
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3 0 



2^(Onj^2m, 2m, Rr)C±#: 2 4 Jd^rjsST S®;^ 2 4 m:«» 75: 
10 fip-^> lffll#:2, 20ll!i:tr^ (^^;^2m, 2m©l&:^#) t_h#240 

±#:M;i^2 4m©7K¥il»li-^oT^^'rsmR:b«> ±#2 4 



20 



wo 03/057426 PCT/JP02/13598 

3 1 

tbiz. ^i^i^jv^u-> imm^m <x«i) (z«i) $^tr^ 

®) i;<DmW]:ifU^(D^^mm\^. "^^9 jvfu—y (:fe*fft (yw) 

^^]z^mt^o r^id. ^nj^2m, 2m. 2 4m\t^ni)m)^-r^m 
Wiiz^^^ti^j^izmm-r^o m^^-^i. ^nmmmi^2(Dn,^2m(D^ 

zsup : ^nmn^m^^m. 

ZGtotal : 

xsup : ■xnmm,M>7)^^^m. 

Xswg : iSPK^TK^^e 

XGtotal : ^filsM/OTK^^S 

mb : ±^|cM;^Ma 
msup : :^^lfflJM^MS 



wo 03/057426 
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3 2 



5 



10 



15 



20 



mswg : MMMj^WM. 

xntotal : O h^MS ( = mtotal+ insup + mswg) 

My: Z M P 0 (D^K;^J^-^ > h (l¥ b < ^ > 

cD-fita (_h#: 2 4 (Dab e./5^Cise>^j6 e.nfef^^^<^fi:s) to^KM^ 
ji^2 4 ommnizmcxi^ ibib^CibMisb &nx:^y). —:^(DiiLm 

^fc. ^M<D^mx\zMVX . dX/dt UX <D 1 m^^^^io . 

dx/dt d2x/dt2 uMmm^i^^T^o s itmtiiammMWc^^ 

0 1, ^0 2,^0 3T^$n'5o 

F z= mb*(g+d2Zb/dt2) + msup*(g+d2Zsup/dt2) 



+ mswg*(g+d2Zswg/dt2) 



^0 1 
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3 3 

Fx=mb*d2Xb/dt2 + insup*d2Xsup/dt2 + mswg*d2Xswg/dt2 



0 2 



My= - mb*(Xb - Xzmp)*(g+d2Zb/dt2) + mb*(Zb - Zzmp)*(d2Xb/dt2) 
5 - msup*(Xsup - Xzmp)*(g+d2Zsup/dt2) 

+ m8up*(Zsup — Zzmp)*(d2Xsup/dt2) 
— mswg" 

(Xswg- Xzmp)*(g+d2Zswg/dt2) 
+ mswg*(Zswg- Zzmp)*(d2Xswg/dt2) + J*d2 9 by/dt2 

^0 3 

Z Gtotal= (mb*Zb + msup*Zsup + inswg*Zswg)/intotal ^ 0 4 

XGtotal=(mb*Xb + msup*Xsup + mswg*Xswg)/mtotal ^0 5 



15 ^^"t". 

A Fp = mb ••• ^ 0 6 

20 -fbAFp^, ±|Bi«i:^7^^^;K^-h^M;Sk 2 4m©^ftJ;:ffi^*rSo 

WIBAMp ^0 3lC:J3ViT, d2Xb/dt2 ^ m^mtcnmm "^Tc. 

ii^<D My (Dmmmx$>^i!i^^. ?^^i::.t-pT^8& ens. 

A Mp = nib*(Zb - Zzmp) — ^ 0 7 



wo 03/057426 



PCT/JP02/13598 



3 4 



mt. ±#:S;^ 2 4m=^#j3ili^K#.. S ^ Z M P SISliliT^^ fc^ 

«rl3AFr«. ^0 2 \Z^^^X. d2 9 by/dt2 ^m-^MrivymWj-^ -^Tc 
5 <h#© Fx <DMl!i*'tr&^}^)^ ^, T^fe ens. 

AF r =0 — 0 8 

MI3AMr(*. ^0 3lc:fel.iT. d2 0 by/dt2 # ^fc « 15 id ^ ii: 
10 fet#<D My o^S®^ST^'5;&^6)^ ^^Jc<ko T^Jb e>nSo 

AM r = J 0 9 

25 ^^^®10 0{;i«. D 7j^-/ h 2 ^^fe^'e^iijaifiiJJS^ 2 2 



wo 03/057426 




3 5 

^ ff © M ^ ^ «i -& J; -5 H ^ IE ^ n S , 

0 O^^^^iEaaool^ilffl^^BI 1 2 ~0 3 8 bOOiiBJ-rSo ^ 1 

^-r s 0 1 0 i;i:fev:kTi^^j t ^ 0 \z^mi^-r ^ts. o^miMwn 

^Vi-e. S 0 1 2 ^i^TS 0 14 lCjt^5>., 1 0 0 «> 

s 0 1 8 ii'^\%nn tti^o \zwmt-^ix^ ?*:viTs 020 \zm 
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PCT/JP02/13598 



3 6 



1 6 (D*^©^ D s) i^miz0:m±^mmi 0 o ic#A.^n;^ct> 

^ ^ ^ ^ W m ^ ^ ^ * ^ . 

2 (BiT«2 2L) <Dmmf^MifLm.m$^(o^Mmffi^ ^mm^(o^i^m 
m^^2 2 (iiiTj*2 2R) ©«m<i®^i&ic*n^T> ^m^m-^mm 

xnext> ynext /^tt^UlU, 5. Z llll HI t) (^itfftlilO) Id 0 z next 

^t>^M (,^(D}^\t. ^mmmm(omx\t^wmm&^2 2(D^moi3i 
(m\zmM-^nrcm^>^) x$>^o zLom-^^ xh&i&iri. Y$ft:^iRj«> 
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3 7 

Vic 

M¥2 2 L(D««6^^^S^^Og^^^t^C^^eoTMS¥2 2 ^^itiJ^ii: 

^^2 2(Dmm^mmm (mi^m) fi^^o 2 0u<Dmmm^^2 2 <d 
20 WT^(^mi¥\z^'z>x^^^^mmi 0 0 izxi3-^n^h(D'v$>^i(fi. 

(omi^ (m^) i:^(D ^^^x(Du^y h(D KDi^mmmt^&izmti 
25 'Am:BLZ^'A'A^^^^wmmim^. m.zfnz^m:B(.U)kmm^mm^^^ 

b T ^ . 



9, 



wo 03/057426 PCT/JP02/13598 

3 8 

j^viTs 0 2 2 izms^f-. ^^^^^m 1 0 0 ^III^^JC^< 

* ;Jc^^:$^fF^|gH ^ ^^-r S A ^ ^ - 'b ^^/t ^ - tc-^ * n ^ . 
^©^1 J^lfil^^RtK^ 2 jKEIeI^^«^ Vi-ftl ^0^^ <t (^^ jtP 
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3 9 



S»j4^^^^^-r'g»fe8e>JcW^6«jl::f^^K$n§'b©Tfe ^^^^^ 

2 4 ©-fea^tMS^ 2 2, 2 2 & dHtiinifefi s fcrtiT b ^ 

5 11 it 51c -r -So ^mfiK:«'©{iii:«. 2 S^ft a 4^ h 1 CD±#: 2 4 

<DiSLmif)m!^^ 2 2. 2 2 (D&m ^^mm&^2 2 

^m^n^^o\z. mmm^^mm\ziyX^^^^^'r^^-^\zi^fto 
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4 0 

1^2000-352011 ^® feOtl^in?^^. 

2^^BJ®^SS?^M-^«. 20 0 0- 35201 1 -^©H 1 

— it 1 0 
1 1 

^Tc. coo ttabSBf^<^M"ea5 D . ^ff Btt't*> 2 0 0 0 - 3 5 

2 0 1 1 ^O^ff^^^^^CDfittC^bT^^^Hf Si£5>il*t^S. 

mm^^^ ^xsi^y^m^izm-r ^^(om<Dnmit. ii#i^2 o o o - 3 
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4 1 

5 2 0 1 1 -^iClBKB^nTV^SOT, ^Z.^\t^nU±^:BLVU\f^o 
:^mM^MiZ:^\,^X\t. mm 2000-352011 mz^h^i:^^ 



15 ^SlCMD, S 0 2 2 -e«, gl 1 4 JC^-r P — 

*f , S 1 0 0 tC:feViT> ^IhI^^> B 1 mm^^> S 2 S^lil^^® 

20 1 5 ^#MbTmBJT^o &>}i!^omm-v\t.. ^nmm<Dmi^2<D^ 

^^oD r:g!j^j. rj^^j tt-en^n^^<Digi&^^j, 
mhv< \t^ti^(Dmm\z:iQVf^mmi^^^M^'r^. 



wo 03/057426 
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2 2 05t*&&B^^0lg^^it*> e.. 2 2 Sf^e J: -5 

ic^M^-lirfc^^, C>*5feSJ^-^±^f ^ J: -5 2 2 tf ^ iSl 

20 -c^iSes^ 2 2 (Z)^i«^^*t?ab 



wo 03/057426 PCT/JP02/13598 

4 3 

^(D^mmmif)^^. S¥2 2 ^^flfi^iirfe^^. o*3fe<&Ttf S J: 5 Ic: 
^S¥2 2 <&|lIte$-B:T^S¥2 2 OJ£1S0(5J^^® Jc^m^ii- 
*r w ft « ^ ^ M # <ii - -r § J: ^ Id IS $ n s o 



wo 03/057426 PCT/JP02/13598 

4 4 

10 ^mmm^^n^o 

izf^cx. ^^(o^n^ ir^'^:xx.-'$f<ommi!)^^mm.m\zx^x\f^^ 

iix^:f3im^^'^\z (^"^^^(DViM. mmx<D&m±i^mm(ommM 
25 $>^>^-^\t:^\^^i!)^. :^mmmmxitmm^mBizT^rztb. Mm±i^m 



wo 03/057426 




4 5 

0 T^^o 

l»l <D ^ 5fe © ffi ^ $ ^ )^ ^ ® ffi ^ M g © IBI ^ ^ «l M / 1 ^ J?^ 

$n§« -ebT> z.<on^ -xDmn^o^m'^. -af^siJ^oi^^ (tr 
mti t. m\:'i^^-^xB.n^'^\zu^ \z-r^o 



wo 03/057426 
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4 6 



mtm'^^^mm\z^\ir^±i^m'L-m\&mmt(Dm imm\z\^. m2m 

torn) %mxf3innitfs.^f3i^^o ±mm^mRt}&^m.^^iiMti to 
m(Dm^m. amm^m) T^s*^e»> ±$Em^^iz'r^rcit>\z\t. ± 

bfco ^i)Mi^^\z\-t. mxuf$imm0^isi.n^2mm^m(Di^^m 
m\zfBcx^m\B\^^iz^n^mRti^m^^wim.<Dnm^^<Dmnj^ 
<Dmm^mMvrc±x. ^<D-^m^^<Dm-^^> mRtiii^js.m^(omi 
mm^^. w. 2 mm^^^n^n<o^m\z:^vy^^nm.i)'^vi'^v hi© 

^■^h. 2:©i; 5 fc'r§^^^^•l4^*?a:v>o m^^^. miMm^mtm2m 

fzL^ \^x^mn.^^m\zn.Xi^^n.^'^\z\t.. ^mu^^x ^^^^'^'Sl 
t5 a a — St $ fc *t ^ e» ^ IS © ^ ^ © ^ K :^ ® ^ ^ tJi ^ ® ?^ ® 



wo 03/057426 




4 7 

lis ^ ^ S^iE-r S J: -5 U T J: o 

s 1 0 8 \zm^. ±iB(D£rt < 0 16 <o^'^\zWL^^n^mR 

timm.^^^M\ZJ^\:^-C. II^S:^J7K¥^5^®ff^liffl[Fxmin, Fxmax] 
(J; < ^cmSr^^'T^/'^^;'^-^) tmi 1 (0^^\zWt^'^n 

©^n«l;?>«^S;b7jc5p^ig^^^§±Rg#[ Fxmax Sr^fo z.ti^(DWtM:^ 

IKtJS^ 2 2 i:(DPBlO!>^^#ii:<£ II ht^ii. Fxmin 
^Kti^m.^'^\>k±.\Z.. Fxmax « w *mS:^^It^^£ATJC^^$ tlTS: 

20 Fxmin =-ka* At* ^M:^$&ttJ53&^ 
Fxmax = ka * /i * ^R:^^*^^ 

-s: 1 2 
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^ ^\zm-m\zu. 0 5 <JD^ff^^tc:fev>T«, ^nm^^ 2 2 oa^ti^ 

15 #^3stt)^^ 2 j3![Hi^^<D^n^nco z MP <^x^;&(n](D'fis«> pr 

bT, ^s¥2 2 <Dmm<D\^\^:^i^'^^mm'r^^x^(D^mizm^^^ 
^ictg^^n-s. ^fc, a^^z MP fs^^iMS^ 2 2 (Dff^i-^i&b, 

20 ^B#^T^JtjffliS¥2 20o^$^(c@^sa;5lciS:-^$ns. 

^(DWiU. s;^zMP«, mm<Dz:t<. 'A<Dmm^^2 2(Dmm^x 

tCS^ZMP7&^ ^j^PS¥2 2 <Z)0^$ #36^ e>jSjWS¥ 2 2(Di)^iS^t. 
25 EI 1 8 (D.fc'S fcJ^So ^bT, C © S ^ Z M P illiltDSf 

n^©i^^J3a:t;jfi:M5&^zMPlii^/t7^-i5' i: bx^^^ns. 
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4 9 



m:^^(D^m\t. MSB El 7 ©T^at-^Uife'b® t 

mmz. s 1 1 2 \zm^. 1^(1 mm) (dw^^m. ^js 

i^^j> mmti^&.T(Dj:o\zn^m-^n^o 

fSi^. wmmm ts m7 ^ZTFi-t^^iz. ^i^m&^2 2 <om.mom 
p#^j mi (D^m±m^f^Mm(omTmn%v < \t^<Dm.m(Dmn\) \z 

«07) \z^-rBmzupiimm ts iioH^^iJi^a-r^i:, mimm 

^^\z^\^^x^nm^w- 2 2 (Dig® ©tai^iks^^^jfe L-i/c^t, mnz 



wo 03/057426 PCT/JP02/13598 

5 0 

^Tz.. HI 1 6 IC^f <t 5 IC, Tcyc «^ 1 MM^^ t 

Te Ts Tcyc ^m^tz mM $ tl ^ o 

j^^^^^t^^^nfci^;;^ 1 9 ©s 2 0 4CD;u->^s^it 

^^^^M-r^^xm^^^±miiommm ts ^mm^n ts <£fflv>T 
E!i2(Dsoiod^e)S022 ^-^ici^-r^aad^ff t3n:/s:^> s o 2 

^$>^o z.(Dwm^m<Dmiiit. mi 9 o)yu-^^-h\zm-ox. m 

^ 1 9 n — h {::^v>Ttt, S 2 0 0lC:feViT, ^Hr^ 

^05^^/1^;>^-iS^ (MtBS 1 2 O S 0 2 2 T^^bJfc/^^ ^-^5^) \Z 

-etfc^tt*> ■aa^ii^:^ t^o^-ftsB^ mmmi>^) t&^-r. 

S 1 0 0'ri*:3gLfeJ£¥*ft51/^^;»^-^<^^lS^lfiI^^^^3^1^'W^^ 



wo 03/057426 



# 
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5 1 



10 aimJi#^^^®«0ffl4^^«> ^ 1 4<DS 1 0 2T*^bJ^S2p 

R^^J Ts ^0±#7K¥'fe®5i-Sf^^) "^S^ (Xs. Vxs) (Xs:7K^& 

vxsiTK^ii^) jj^M^fe^nso z.z.xm.^^t^mm (xs, 
25 «DS8!i^^fc^tts±#7K^^Sji^^^K^«>^*i (Xs, Vxs) t-rti 



wo 03/057426 PCT/JP02/13598 

5 2 

^ViT. S 2 0 4 ^mx S 2 0 6 tC*5ViT> Ts) Jh#:^ 

10 jt^fcMii^ (Zs, Vzs) (Zs : l&It^aiS. Vzs:^lt3t^) *«^^$n 
-5. 

15 

20 1 3 
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5 3 

fijo feffi^ 1 ^(D^r^i imm ts -^-^^mm Te st?) 2m^^'t^^ii 
\z^y). mKt}^um^\z^^±i^m>b'^Wim. (^i scD^saBus) 

5 0> a;^»{c J;-5^#:S'i>^»l« (^1 3<D^5ail23S) ffi^if>^n^o 
Tcycl ©i^^) -eSiJ^il tJCfcO. l5!]^i^#:M'l>«aitjS^:^>«^«e) & 

m^Mf^^^f^M 0 fi^^^M Ts S^^TS- 

mm Ts (o^#:a^L«^ia5ts-^^j o ©^^a^o^ttiiiif 

— ^ 1 4 

20 ^^IC, 2*:fflimA/&«^lc:i|#ra^ 1 0 - 8 6 0 8 0 -^^^Tli^bfeJt^ 
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5 4 



iSLW: *^^^$ns. ^wmMMi^ 2 (ommvf 

^S0sup, mmmmi^2 omm^fM^ 9 svrg tvr:Lt^. m^\t->tn 
^ (DmmwM e sup, d Qwg (DiE^m(Dmwi:<DmTi)^$> ^m^m. (wrs 

5 sup. e 6wg ^mi^2 (D:km^(om>t^izM't^Tmm(Dm'\>onm 

JL§B#^¥ 1 0 - 8 6 0 8 0-^^#}C#«BicUiW$nTVi^ 

10 j^ic> CO J; -5 ic^j^u^cNf^J 0 tc43tts±#l&ii:^2:B-^. 

ffi v^T^i?) ^J;^tSl^l 0 ©^7^;Wl;i*f;iS:T§Mf3^ 0 4©^^ 

S 1 0 0-C^^b;/5:miS^lEl#^«oa35tj#l«lS^fi:®^^RtXmi]!i^IiI 

20 ;i^2 4m, ^j^lWR;^ 2 mRtJ?jlP«^ 2 mO»it^S&. «ff|S^0 4 
0Zb. Zsup, Zswg \ZiXX't^Zi^i'C. ±^M>Cs>^m.^m (^0 4 0) 
ZGtotai) d«^i6e>n-5, i^. D b 1 ©i: 0 (««J;lfr^ 

mi hz^^^'^u^Mj^'e^jv) ^fflvi, ^^j 0 -e©±#:7K¥^@-^ 

25 feJ:Vio 
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5 5 



m 0 <D±i^m'bmm.mm^mi^ i s (D^^mowm-^^Mib^uMm^zR 
Au> $ e. tc, i^^c 13 0 1 ^<omm^ ts t m^mm^mn o 
^mm Ts *Ttf siitT, 3 ©fe)a(Di^3i^#:m'i>$&it^m<^ 
5 {itj&t^m^n, ^KDwmmpmm (mm ts) ^#:aiL>«&it'KHta:bT 
#e,tiSo ^iE>\z. :i<D7ktt)rcwm inn ts) ^^aiL-^&m^Biiflt 

M Ts (S 2 o 0T?*5e):fe%©) j^^fd^C), 

m (Bt^J Ts) Jt#:^ii[^« Zs ;<>^^ise) Sn^o I^^J Ts iZ 

±13^ it);/:: 133^ (I^^J Ts) ^#:Mii>^it ^« 0 4 ICjgffl T S cl 

aiTs 2 4 mcD^E-feS (^0 4<D Zb) J&^^fe&nSo b 

15 MTt^o) izfj^iE^mn^izwrn (np^^jts) ±i^mu&mzsf)^^ib^n 

MI2S 2 0 0 S2 0 

20 SCO 4 (D^^^-T^^^- ^x^:7^;w) ^fflViT, is^ai-^^itiia^T&^^se) ^ 

\zm^^^x7J^tbrcmm±i^M>L-mmms.ii. ^mmmiS(.xsmmm(D'^& 
^iiLmmm<Dwmmmiz J;: Kt ^^nmn 2 msizsmmn}^ 2m<D 

25 -ebT. Jl®±#:K;j^2 2m©«&itii-SaiJi^^^^©lS0^5K^ (S2 
0 0 % b < ti^i^o s 2 0 8 Ti^^$n;fc *>©) i*^^. ±^l&ifiii^ 
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5 6 

rnouif)^. mmm(Dwm'^m (s 2 o 0 i?^j£$n:fet)©)> u^^v 
rc±i^7i<.w-ifLm(owM'^Wi ( s. 2 0 2 b < S2i6feb<« 
S2 1 8-cu^M-^nrzmm<o%<o). ±n^^ftmm±i^BU^n^ 

S 2 0 6 (D^acD^, ^^Vi-r S 2 0 8 (c:ii^> ^SSSlEl^^;Ot^l;i:^ 
^$nSo taiBH 1 2 CD S 0 2 2 -e^^Ufe^^^^ 

20 ^-iS7 55!J^I^^J Ts J&i^J^SSBt^J Te *T©^I^Fp1 

tc:fett-§>S^ZMP, &m± 

s. vx8)> ±i^mvs.^mmm (zs, vzs) ^±<*:2 40150^ (1 
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5 7 



7K^iSLmmm\z. m^uw:M-^nx\^>^ (xs, vxs) (iai9<z)S2 

0 2 «b U < t^mi^® S 216feU<t*S218 T^^StLfefeO) *«f^ 

x^n. ±i^mm&mmmiz. mibs 2 o 6-e^8e):fe«»T<^ (zs, v 
-fit (i^^j Ts xomm^^^^^M). mm±i^^^f^Mmm\iz\,t. 

20 ^Vi-Tf. S 3 0 2 SriST S 3 0 4 fC*5ViT, -(K^^^^ffll^^J k 

^^i^^l^^J£^Htri?fe-5 5&^?5j&^ (k ^ Ts + Tcyc X$>^^^^i)^) 5&^f«J 

siooc9MSfi> s 3 0 8 tcji^j^-, u^^^mmmm Is. ^Akfcnm 

25 ^b:fe^, s 3 0 4 izm^o 
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5 8 



s 3 0 4 <Dmmmmf}^Nox'$>^m'^iz\t. s 3 i o &.±(d 
mm\z^y). s 3 i o tcjitp^T?(cjt^^^*«:a3»!j&>^i^«^T^^$ 

KkTiz^ s 3 0 6 o:>0mmmm^MD-^jV'-^><Dmm^m2 i 

2 1 (D s 4 0 0 tc*5ViT, ^s^^/t^^-d' (mKiimm.^ 

^M^ii/i'^ ^Stc, WIS^ 1 6 tc^b;'S: S:^^|cH:^;l&ii:^^i'0[) 

;^ViT S 4 0 4 ICil^, iS7 (S^mam ^ >^ — . 

mmMW'iiLmmm(D^\BiiA mm k ^^(Z)^) mmm 1 9 <d s 2 o o 

^ViTS 4 0 6 fcji^. g^ms:^l&it^!fe^^^ilj£-rs (nsi?-/ h i 
ffl^nSo :R#:Wtc«. 'e^;t«|&l3S 1 0 ©Ki:tJ^^:5^;i.lclilt3SH«fB 
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f3it)t>. ^01 0 4 t\z^nu. u^y h 1 <Dmm\z^^±4^m^b 

10 mm^m^T^^iiiiz^v). ^i^m't^muiiLmaf^^m-^n^o zLti^o 
15 = mmck- Ak)^z^^f^±^m'bmmm^ 



'"^ 1 5 



20 i^^J k tc::fett-S^#:«>i>mit^@ 



1 6 



#m$nsc mi^W}\zit. mxitms&m i o (D^y^jvizmtD^^o 4^ 
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6 0 



^2miR.ummm^2m(DmuiiLmt. s 4 o m^tbtc^i^m'b^m. 

i^mmM<om^m (s 4 o 4'r^wt'^-^nrcmm±i^^^^M^rcnim:m(D 
s 4 1 4 -e^^^n/tiotni (Bt^jk-Ak) cog^±.#^^A) tj&^e* 

±^mm<o^mm.). mm^ibi^mm^m^^^ mm(om>b^iiLm) ©^m 

20 iz. mm laxom^^^. mmii- Mdxo^^^m^Wifi^^^^Wiz^-ox 

?^ViTS 4 1 0(Cjii!f., BfrlB0 1 4 OS 1 0 8 
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6 1 



^ Fx *nPxmin, Fxmax] S i® ;^ f . ib^^. ±#^^^ MKd^^^^^ 

t^^^^^n-So &,T\zz.(Dmm^mM'r^o 
10 mm^m^^x. u:^^ h KDm^^mmt-m^iz^M-v^^o vrcHfi'o 

^tiHiflB® 1 2 © S 0 2 2 TS^5eb;fcj^S:^^iSfiK5)-tt5i/l^>^-i$'B: 

iz. T.idytj^n-^m'trciibizm^^ ^n^o 
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6 2 



m^^o ^ ^ \zmKti7K^0z^wmfs&mi>^ 0 f^^mm-vu. ^s:^7K 
s 5 0 0 1::*^^^^:^ wmmm Ts -A^^mi mmm^o^^m^ 

ab § Bf^<Z):*c#$^'C it JPbfel^^J Tm2 j&^fg^esn^o 

15 Ell 6 CineOP^^J ^^To ^^J Tm 2 2 (D mm 0) 

mt^mifAt^^vrzmm^^^'^\t^<om.^\z^m'r^(Dmm^i^^^<. m 
m Tm2 %m^'^$>=^o ^rc> mm ts2 mnwM^M ts Nii> s 

^22 (Dm.m(DUi^±mi^m^\^rc^mi}^^-::>^^m^^z^f:>^mm^ 

S V i « O IS S$ ^ T ^ ® 55>« M S b V i „ 
20 *;'b> WIBI^ 1 4 © S 1 1 0 iZ^lf^Xmi^Vtcm 1 8©@^ZMPt 
c:ne>OB#^J Tm. Ts2, Tm2 i: 0 ^ 09^" -5 <i: . ^2SStlI#§f' 

ps^p 2 2 (Dfp^iz^m i^i^i^ ^mm^'^M Tm ^-r^ ^^^m^ b v^. 
zMFi)^^^^\zii^m^^rvrcmm^> ts2 ^:-rscit*«M* 



wo 03/057426 



PCT/JP02/13598 



6 3 



mm Tm2 ^rs 31 ^5&«M*uv>o 

f^m Ts 50^ e> Tm <Dm^rc\t\^m Ts2 Tm2 ©^lc:afeS;0^?5*^>&**« 

^^tlS. S 5 0 2 ©JPUJ^J^^J&^YE ST?«5S55:^J^> S 5 0 4 tCjl^, 
N O § J^i: S 5 1 8 JdiitJ, 

10 s 5 0 4 -ej*> u-^y h Kommmm^m^^m immis.- i(Di^^^ 
m) *^e>, -Kid. ±i^mwi'e—\^<DMmmm^oizi.x. -h^Mii^— 

HOjlid^ajJ^y h 1 ic^itfe^-^lc^lll (^^Jk) ©S^ZMP^?^ 

'eaj^tiWfBBEi 1 0 os!i:^^^5*;i/{c#*DSMBait 0 3 ^fflv^T^ise) 
^iiLn^mm(Dmmmm^m^^x. m^mm k ic::fett^^itisPM^2 mist 
(Dmm&^^mmm^m^^x^wmn^ 2 m^zsmmmj^ 2m(D^mi<L 

rcEm±i^^^um<Dmmmm^m^^xmtEmM k 2 
4m<Di&iainjas*5^8e) ^ns. -ebT> cine>®^8e);fcffl^WiB^ 0 

3 JCf^At* § 1^^0 3(30 My, d2 0 by/dt2 <^ 0 b X;S:S ^ ^ , 

d2Xb/dt2 {COV^T^< d t ica; 0 , ±#:K^7K¥iraai^ d2Xb/dt2 A« 
25 Ji#;ic5pjpjia[ atmp t L J* ^ n -5 . i^, «k 0 ^ ^ :^ «i ^ ^ •t^' 
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6 4 



Ji#:^^^JjpiiS;0^ 0 -rab§:fefe^ _L^2|c|iife^— Ho^iPjiS^ o \zv 

±#:iiife^- ]^.(DnMmm^^<o 0 T5^i/>s^-h^^^^up)®a? 

(|^;^J^^0 3 d20by/dt2 ^ 0 V>a2p±#^#;fl tJPjSm iciS^ 
10 bT±iatl^=itlw±#^7K¥JP3ia! atmp J; 5 "m .t . 

S 5 0 6 ±#:7K¥3&Pj^^*^ atmp 0^-&®f^^JkiC 

^\-f^mKtj7K^^^ Fxtmp viT^i6 e>n§. 2^ 

j6sn^o -rfsiiDt>. ^k^^i liz^-DX Fxtmp 7&t^8e)e>ns. mu. 

15 d2Xsup/dt2 43.fct; d2Xswg/dt2 }'^^n^nmm k lC:fett^^i#lfflIS 
Fxtmp = mb * a tmp + msup*d2Xsup/ dt2 



Z.(D^V iCbT^Jt) e»n^ Fxtmp O^J^iH 2 3 iZ^-t o 0 2 3 tC, 
Fxtmp dtm-5:^7K¥^^^^l£H[Fxmin. Fxmax] ^ ® T S 

S 5 0 8 Idii^??.. H 0_h#7K^iPji^ a , CinfC 

25 <};oT^^f §mS:tJ7K¥fiK5)' Fx, ±#:|filfe^:- H®±<4J^JPaiS3 
ffi^kO^'^iZ^^-^n^ (S 5 0 8 ~S5 16). 



+ mswg*d2Xswg/'dt2 



"■^ 1 7 



20 
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6 5 

Fxtmp > Fxmax f3i<^\t. S 5 1 0\zm^. ?^^JCj;t)Fx 

5 Fx = Fxmax --^ 1 8 

Fxtmp < Fxminf3i^\t. S 5 1 2 <J: 0 F x $ tl 

10 Fx = Fxmin —^1 9 

^tl&s^. -§rfSit>t>. Fxtmp f)^. m^tiyK^J^^ff^^M [Fxmin, 
FKm8iM\zWr^f3:^\t. S5 14JCii^^. t;: J: D F x $ 

15 

Fx = Fxtmp —^2 0 

l^^ftKDm-^^Z^l^^X J^ViT S 5 1 6 lcji^> :^%\Z^X)±W7^ 

20 

a = a tmp + (Fx — Fxtmp)/ A Fp "-^2 1 

i3 = (atmp- a) *AMp /AMr —^2 2 



rctdh. AFp. AMP :}3 AM r J*^n^*tlMIB^ 0 6 . 0 7 . 
25 :j5J:t)?^ 0 9 J: D ^3t$n<&. 



wo 03/057426 




6 6 

die, ±#:Mii^- H<^±#7jc¥JPii^ a ^, ^ r) fSiWj i3 ^ )\^ 

$ 6 icmM 7jc5p^^J> Fx ;&«mS:^7jC^^^^fi^^$Sffl[Fxmin, , 
Fxinax]<£M^tC®;l7S:V^ J^-S t;it-^fcS&lC:, S 5 1 0 tC*3 V^X^, Fx 
10 = Fxmax J&^O Z MP D omK:^J^-^ > h (r>i!P^^^%ifi 0 tC 

S 5 1 2 tC:feV>T«, Fx = Fxmin S ^ Z M P ^ t> 
— h(D7jc5p^^)-diO ;^ ^ J; -5 ic , ±#7jc^Jn5£^Q! ^ 

±IH05^ 5 lC^8e)^nS Fx <£02 4 JC^To Fx Fxtmp <0|t§ 
15 ^^:^7K¥^^ft^^$Sffl [Fxmin, Fxmax]/0> e» ® 55: J; 3 {' $!l IS (tS 

S±#7jc¥in5^^ atmp tC^&U^fe Fxtmp *^fF#$SH [Fxmin, Fxmax] 
^\Z^^^^\Z.\%. Fxtmp Fx ifcC^c i-^Mit^ — 

HO*le:<l:S±'»^7jc¥in^aiQ!tmp JCii&D;fc Fxtmp ;5>«I^^I&H [Fxmin. 
20 Fxmax] © -h IS b < TIS S:T lei o tt, -^tl-^n Fx 

^n^*n?t^6*JtC Fxmax> Fxmin JC®||5g$n^o 

%\Z. Fxmax=Fxmin= 0 Tfe^OT, Fx=0^;&S, 

_b#:Mil^— K <t o T^lfe-r ^ Fx :O^S^^$eH[Fxmin, Fxmax]SrM 
25 ;^:^Vi<k^tc:, Ji#:Mii^- H «)JPjS^&$!IIS b tc^ o U 
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6 7 



Sk±if)^. mMkHimM Ts Tm COm^TcJitmm Ts2 Tm2 <D 

s 5 0 2 om^B^-^^i^ oi::&^m'^izusKT(Dmm.i}^nt>n^o ^ 

10 S 5 1 StCii^JjL, :Kffil^l9J k^m^J Ta2 &.Wi 

fsi^itmn Ts2 -e^Tj^viTSr^j^i^^j Te ^^\z. mMm. 

^EI^^J k ;^)tBt^J Ts2 &Lmf3i^\tmm Ts "TcDfii, ^ 5 "e 7^ e> ^^J 
15 r^, ZMPrectm&T) ©/I ^^jeT ^ o 

z.mz'Di^^x&.r^zmmiz^BM'r^. m^mmisi^^^mm Tm2 ejii^(^> 
nimn Ts2 i^m^'^(Dmm<ommrcn^mm'r^o 

cole) \zm-r c(Drc^tb(D±^^^m:^iumm/'^^ — >^. 

/3 (k)i:-r 

FTti, Ji#:M?^^JPii^i3(k)<&B^$-&cfc'5 tf^ 
i:, > h i3 (k)*AM r ;^>^^^-r -S. ^(DmM. ^(D-mm 

25 tc:fefrt S^liS:^;^a^!K4i-3&« Fz(k)t?*S air's «i:> (ai^ZMPTT^ 

<) e>^m$n§ z MP(k)tt, j^^T^s^^ns a zMPi^ftt 



PCT/JP02/13598 



6 8 

A Z MP(k) =- /3 (k)* AMr /Fz(k) -^23 

mm mm Tsy^m\z:^if^±ii^^mMmm.\zmT^t^^'v^^o 
10 mt&±i^mmu7t'e'- ^> h zMpmm-m (zMPrec) ^(^i: 

m2 6 Z M Prec (D — M^^-t. 0 2 6 Xit. ^(Dn^ — >U'^m 

/ii5'->i snxi^So ^(D-^i^U(Dmni^<Dmm\^> mmmtmrn 

Ts2 i: <D r^l <^ffl TpI ^ B ^ Z M P A° ^ - ><Dtlrn^©^^J (018 

20 — >CC)^^iEj5tfS^tC;&-5)&i ^T^So ^2 3 OA ZMP(k)tCZM 

Prec STf^AT-g) i tCcJ: D 'A^-^^n^tl^o 

iS (k) =- Z M Prec* Fz(k)/AMr -^C 2 4 

25 vtiiii^^x. 2 4 -r^jse) /3 (k)«, 0 2 7 ©iii^-c^-r«t 
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\z — Wc-^'^^rctt>. nn Ts ^ Ts2 ^T<D_h^^^:^JqiS^ i3 <D|l:$i^ 

^^J Tm t^^mn Ts2 ^-^<75»!PbT© 3(k)(Z)SI:5>*l (0 2 7 ©^S^gP® 
m^m.) Ts /&^6Bt^J Tm ^'V(D±i^^^mMMM^ i^ltWtm 

10 22©S504~S51 6 H&JieO ck "5 fc^J?) tlS) (D^^i-ffi (^2 

SJltT, JifBM#§^St*S Z MPrec ©-^J^itS^ ( Z M P rec 

m 1 JilSI^^fc^tt^ Z MPrec ©^J^iS^ 1 JiilHl^^±#^^ 
20 «7C^-P^ > b ZMPt^^ffl-^J^iiS^ acycl ii^^o ^ 2 jSS! |sl ^ ^ 
:j3tt^ZMPrec ©-^J^iii^^lg 2 iglsI^^-h#:^^m7C^- > h Z 
M P Ife^ffi-^J^iU^ acyc2 iiPf^o JS:^> S 2 SSEIU^^IC^fe l-t S Z M 
Prec J*, I^^J Tm2 6 Te ^ ^IT^^ $ n § #3^/1 - > T ^ 

-So 

S^tlJ^ViRB 0 , I^^J Tm i: Ts2 i:©Ffl©^rBl, Xttl^^J Tm2 t Te 
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7 0 



M Tm i:Np^J Tm2 T CO ^Hff b T t) ^ » 

^Vi-rS 5 2 0 ICii*^, ^^J k tc::fettS±#:^^m7n^~P^ > b Z M 

^^Vi-r S 5 2 2 ICJi^?*.. MIB^C 2 4 ^m^^T. mm k {C^tt-S-hlB-t 

;^cvi-e s 5 2 4 icii^^ oji^y hOH&Iili^B#S^^^=yi^ (^^Jk- 
fflViT^86e>nso j:©#m«, s 5 o 4 tf^m^cff j5:t>nSo 

J^Vi-eS 5 2 6 fCit^5>.. ;^^^fflV:>T, ±#:afeJt^— H<Z>±.'«27K^tn 

15 Ma^ad^^m^n^. 



^ ^ s 5 2 8 tcii*^, ii-ftiTK^jbqjSmj&^iilBo^p < ^8?)^ a -rfe^ 

20 ^-^ONf^J k lc:feJt§m;K:^J7K¥^^ Fx miB^ 1 7 
2 6tCi:oT^Je)e>tl^o 

Fx = mb * a + insup*d2Xsup/dt2 



a = at tmp 



(AMr /AMp) * i3 



^2 5 




2 6 



25 
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7 1 



±'^7j<¥iiP51S a (^^tti^^fT-r-Sf^t) 0 tc:, S 5 1 6 (DW^'VMWiV 

i2Jl±*t, mmiii!)mM Ts i)^^ Tm «>K*fe«Nf^J Ts2 ffi 'E> Tm2 © 

&.±(Dmm^mM Ts2 ^T^T mH:t»7K¥*K^ Fx & 0 2 

10 SJC^f. £i^±©^!aa^B#^J Te ^T?^TUfel^O, mJS:^7X 

Fx 2 9 IC, ±#:^^:ftJPiSa^ ^^030 tc^f . 5^43, 

_Lfc^bfcS4i2 (Dmm i±i^7K^iumm.t±i^mmMMmm^^^ 

2p±#i?^^spjis^©jfp ^ o T> s 4 1 2 ©MST^^^ n-s^^^ 
ipiiit t -r ^ T * s o 

^^J Ts> Tm, Ts2 ^^Xf^ Tm2 * ItTlB O t < b 3g ft « , m 
m Tm Ts2 ^-VO^mmii^M Tm2 ;^>> 6 Te ^TC^^F^I lc::fe V^X, 

^JPii^ 3 ^^^^iirT'b. m R tK ¥ ^ Fx d^l^ ^l&H [Fxmin, 



• 
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Ts2 ^-r^Ommtmn Tm2 J&^S Te tJCcfeViT^. mRijyi^ 

*fc> mm Ts -CCD_h#:^^:^liiSSr^^J Ts T(3D_h^^^^3i|g(C 
— -tirS t , acycl t acyc2 ^ra — ffitUX (acycl = 

acyc2 ^ bT)> mM Te T O 5S^ t I^^J Ts T O _h #: ^ :^ 

m^iZ — m-^^^^ -5 acycl *3 .fc acyc2 ©fit & b T ^ « 
10 ^Vil?^ 2 1 ©S 4 1 4 ICii^^, S 4 1 2 T^8e)fcJb#7K^iPM^^ 

±i^7i<.^mmf)^:^it> ^n. B>\z^<D±i^7i^^mm^m)km^'r^ cm 
m Ts ft^ ^m^mmk ^-v^mmn-r^) ^itizj^r). ±i^7K^id:m 
(^mm) d^^j&e^n^o s 4 i 2T^8e)>'5:±#i?^^iiij^^^ 
15 m^Am^^-r^ mm ts ■^^^m^mmyi^-v^^mMm-r^) ^tiz^io 

I2;±©rt<^2 o«)S 3 0 6 (D^^m^mmiiA^^li-':fJV'-^>7t)^ 

20 ^ff ^tlTt^. S 3 0 8 tCJi*., m^^^mmm k 0O«t;&«^^^J^-f 
>i57-A;i' A k fcttiiin^n-S. J^V^T S 3 O 4 JcH «9 , S 3 0 4fc^ 
■r^#}0^^3ibTVi-5|^D, S306tS308 0 51 $ n, 

. S 3 0 4 {C^r^#/0«^K5£b;5:< fs^-ofc^. TtSity^mm (mm Te = 
Ts + Tcyc) ^T^^^^^(D^^:Ot^T bl'b e. , S3 10}c:iitr. S 

25 3 1 oTftt, T*o»! (i^iai Ts) ±i^m$^Mi:mm (mm 

Ts) -h#^^:^jgS;i>«. ±U^lsbrcU0^<Dnm mm Te) _h#:^^ 
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7 3 



10 - (u^^(om^±i^m^n-u^^(Disjm±i^mmM) /Tcyc 



(Dmm^mnfi^mmzfj: ^ta^^ ^ ^ \z mmm^^i^^mr^'r^oiz) 



^30 



15 



•••^3 1 
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7 4 

5 

10 + mm±i¥mmMmm * Tcyc 

"•^S 4 

mi 0 iz^-ry^-i-^^ fh j&t^*?^ ;feD jI^ b i 
:7 ^-r JiN-r — ;w FH o^jp^ffi^i^^^-sjitaija^KWtc^tt'r^So 
y -^^ —jv FK (Dm^M&-^^ 0 fcifiv^Ti e>tf. v'^-i' n^;^{i^^ 
25 -arf. 7 ^< jj>-r — FH j&«^^'r^:^«. :7^< sIn-t — fh ©^jn 



. wo 03/057426 
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7 5 



25 



Tcyc 



3 5 



wo 03/057426 



# 
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cm J: D > 



* Tcyc 



-^3 6 



10 ^-mn^^ti^o 

15 -U^^(DWm±i^^^^Mmm. * Tcyc 



^3 7 t^S 2 tf}-^^m$&^ 3 0 7&t#^nSo 

(D^mm.-fy^&mjbu^'^mf^wMUiz-'^-r^^-^ iz^m±i^^^mM 

25 j^UT'b^Vi, 



+ ^m±^'^^Mmm * Tcyc 



♦••^3 7 



. wo 03/057426 PCT/JP02/13598 

7 7 



10 m<o2mm^ 

+ zMPrec ^z^-ox^^^ ^ ^i^^^m^mm^o) 2 mm^^ 

3S; 3 7a 



15 m^±i^mmMmm-^M±wmm^Mm 
m<Dimm^ 

+ ZMPrec iz ^ ^ X ^ ±i^^^mMMmm<o 1 mm^ 

^ 3 7b 

20 

^43> ^3 7 a, 3 7 h(D^n'en<D:^mmim(om^mm\t. mm 

Ts 5&^€» Tm ^X(Dmmii. Ts2 & Tm2 t ^'^iD'^rcMm 

-e*0> 2 ^(Olt^^^^r^^. I^^J Tm J&^^ Ts2 ^-TOSB^i: 

Tm2 Te ^ T O ^ Pel i: ^ t> i^c P^l T a& § . 
25 J; t) A-ft^^Jl^llJi^g-rs i:SS^^T?«> HI miil^^O^^IWIJ^^^^ 



. wo 03/057426 PCT/JP02/13598 

7 8 

5 h 1 (D b - ;i/ 05 jKE HI :^ (^ilfftlel 0 ©JglHl:^) iz j:^^ i:^ TCT h V ^ :^ 

i^±#:^^:^{C{tA-r§o ^Tc, ^ 3 7 a. 3 7 b ©-?-n^n©*5am 
1 ^(D«5>^C'^S±#:^#^in3i^«> ftulB0 2 2 OS 5 1 eTfjE^^^ 

10 86 e>nfet><D5&t^vi ^nso 

^bT, iC37a, Z 7 h <D^m±.W^^^nmm.^> 7 Si , 37 

b 2 JS©m^i-lC:#^ Z M Prec (02 6 ©#?^4^0/^ ^ - >) 

(O-^mm-^^t.^^m.iiX^X ({aU, ZMPrec ©^f^/^iJ' — ^OjFftl 
;i^(7)ll#^JJ* ^ ?>75^ D«e)^Je)So ^fe. m 1 JSElHl^^© ZMPrec 
15 acycl II 2 JSEIhI^^ O Z M P rec 0-fi>J]^iSi$ acyc2 & 1^1 — ffl 

s„)> ^ne. ©Tj^^l^^-g-tr^C 3 7 a , 3 7 b Oji3i::^@iC*^< d 

T^J^-rs. iia)Jl'&> 5S; 3 7 b (DJ^«Ji^^^:^|jtS«» ^^iC-^?^ 

sio^-h#^^:ftiia?^, '&n^m(D±uh — '^)V(Dmmn\zm^}:^it'^ 

25 02OCDS31O CD^aS^^T g|19©S2lO tdJi^. ^ 
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^rcm\Z^miy. ^(Om^ (Xe, Vxe) t.'t^ (Xe \ m^^w?]^ 
sp-ffcg, Vxe : i^S^±#^7K¥iiS). 

^^iCViTS 2 1 2\zM^s ^^(On < ^ ^SB-h^TK^'felS^^ (X s , 

5 vxs) tnM±^7i^^^mmm. (xe, vxe) tom^M-m-r^o 

^(Om. (Xs-Xe, Vxs-Vxe) ^ Jt^7K¥^eii^^^^#^ 
m (errx. errvx) tP?^>. ^^^^T«> WIB^If & «S i^cf iJJ^ 
(Xs, Vxs) (Xe. Vxe) 1 - iSc b T )^ It 
nJ^fee»?^V^, tJgoT, ±#:7jc¥fa:B5tag^l?'^^^i^^ (errx. 
10 errvx) 1fi^'^r^\t.Uyt^-^tS.\1inUfS.^1^^^ o 2^^1iS?PSi^ « > £AT 
CDi;^lC, ±^7X¥44fi5SSJ^#^^^^ (errx. errvx) t^mt^t: 

is.^ (Xs. Vxs) •t)mmm\z^^^n^o 

(errx. errvx) 5. U J^jllIlS^ ^ n;fefF^iSHP*3 I- * ^ 

^SH^^^-r^f^tjO Jc:. :aj«ll^«S[^K^^ (Xs+Vxs/o)0) 
^ftfig^ (X e + V X e / coo) h(Dm. ^2;iXS^m^^^^ (Xs- 
Vxs/coO) ii^SlgiR^^^i' (Xe-Vxe/o)0) ^©^J&^^n-^* 

20 tujzSb/c J: -5 a^^^f^ ©fifes' So 

1 6T«. (X s. Vxs) (Dnmz.^m. i^^mm^mm-^uz^) <d^ 

mi^i^^ (Xs+AXs. Vxs). (Xs. Vxs+AVxs) f/^^M 

iic-e. AXs, Avxst:i, -en-^nx s . vxsjc^-rs 
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8 0 

§^J^Pfl5|g?^ (0 3 Y'" , Z'"J^M5S) 

bfe#[(Xe+AXel, Vxe+AVxel), (Xe+AXe2, V 
xe+AVxe 2) jO^^J* e>n^o Jl^T, (Xe+AXel, Vxe 
+ AVxel) «(Xs+AXs, Vxs) t >tt JiST fiji 
gg*it5fcb, (Xe + AXe2, Vxe + AVxe2) H(Xs, Vx 

s+AVxs) ic^i^;;t-^^5S±^*^^«j£^^lc*b-rvi;5, f^ccfe, vi 

mmmn^ (xs, vxs) ,h b;^cJ©^i:iwi-i^^^-rnfrirj;vio s2 

1 6 e»tC, WIBS 2 10 tl^^©BS(C<fcoT, ^^mm^nh 

z.n\zn^^^^^n^w^m.n^ii<o^. Tfs.t>%s ^^mmm^ (x 

s + AXs. Vxs). (Xs, Vxs+AVxs) (D-^tl^ntcM^i&t- 

?^^Vi-eS2 18{c:ii^5^> (Xs, Vxs) :fe J;t;i-e<©#ifiOiaJ»8M^ 
M(Xs+AXs. Vxs). (Xs. Vxs+AVxs) ©^n^tltC 

nr^±.^ii^^^w.Mm.m.^^wmm^mz. (xs. vxs) 
iciD^^^n^o -TJ^t^-fe. (Xs. Vxs) iQ^n^<D^i&<D^m 

(Xs+AXs. Vxs), (Xs, Vxs+AVxs) (O^n-^ 

jLWi^^mm^'tti'eMBmm^m (xs, vxs) d^^m/h^^b^-e: 
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8 1 



mmm^^^mn^^y) <-r^^'^fs,mmm^m (xs, vxs) 

mmmn (x s , v x s ) j^^^^sn^c^, s 2 o e i,zm.^. 
s 2 1 4 (Dmmm^i!)^N o t:f3i^wiX) \t±mvft9!Lm (s 2 0 e-s 

m-fttsii^mmmm (xs, vxs) ic^^t^j^s^^cd^^kms (s 

2 0 8) IC^ttSSSOO (0 2O#M) ±i^^^M^^<DlS!}M 

(DWMm.mm (x s , v x s ) ic>i*jEs;t- § s 2 o.s s 3 

10 10 (02 0#M) feOlC^^^nSo -€-L'T> S 2 1 4© 

^I^J|ff^:^*^YE S <i:> (S 2 0 4) S^ttTS 2 

2 0Jc:jltJo S 2 0 4(Dm^Ml^)V — 'f^mnrct^(DUM\Z^ 

15 S 2 2 0 Tt*> 2^5!5(50:SJ^Nf^J 0 (^m^^^i^^Pt^J) Jc:fettSlO 

SBi^TK^-eBiis (xo, vo) iiwmf^M 0 \z:iBn^wm±i^^\s. 
^mmm (zo. vzo) tisjmmm o iz^n^^m±ii^'^mM^^xs 

Mi^i^\zi,t. (XO. vo) t (ZO. Vzo) MIB^2 1{C^bfe 
20 — 5^>«> S40 8:fe«J:rJfS4 14lC43ViT. 

I^^Jk=Tcyc Te-Ts) T afe S # ^ n/t -h^^TK^-Kg ji 

mt±i^m]S.iiLmmmt^. ^n^nmn Tcyc 5&^e.$^ss— ^ (Tj^ 
t)t> 2 mm<Dm imm^^) (D^wm\zmm-r ^^wmm^^ i 

tC> ?0»3!K^^^:ft:fe«kt;J^j^^». I^^Jk=Tcyc (l^|3j Te-Ts) 
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q[0]= X0+ VO/coO —^4 0 

10 

So *;^> D!i«8±#«&itifl:®5im (z 0 , V z 0 ) *«^iHi^^^itJffliJ^ 

e>^^fiic^m$n, c:n:;5>Mzo", vzo") tux^fesn 

15 

*iJ£1-S ( Z 0 ". V z 0 ") }i> ^2 JS!lEl^^0^i#lHim€^5^ 

mi5(DX", Y". z" mmm ^^^M.rcm2mmm^mm±i^^m. 
^Biisic— i6[bTVi-&, q" [0] 2 mm^^(D^wmM 
m?^ mi 5(Dx", Y", z" mn^) i)^^M,rcm2mmm^ni^mm 
20 ^^jc-ifcbTViSo ufe7&^^T> iine»oi4®?&ffi v^T. (zo", v 

z 0") :feJ;rJ?q" [03 Sr^mT J: "5 13 bX ^ V^*. 

e^Jilc J: igi2(DS024 <Z)BS> •r!^t)-^3t^^^(O?0»!4^M 
^ ^ se> § 1J- ; 1/ - ^ > ^31 S T T S o 

^^scViX. ^12C!)S 0 2 6 {C:itt^5^> ^gl^^o^^/i ^ — ^ 
25 ( — SPttM^^) fS. S 0 2 6X«. <fc 03 2lC^-r 
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sr> s 6 0 0 fdcfev^T, ^m^m<D^^^m^mm.Mii^i^'^^^(D 

15 ^m^^mmmm^(DmAiz^^T^^z>\z^m^mmmmm^^&m 

^2 2timmvx:fy^Bm<Dm.m^^^'r^rdtb\z. ^wm&^mm^^ 
20 mmi!)^^M,rc:k'Am^m^i^mmn (^mm^\z^t>^ 2mm<omm^ 
&^mm^miiLm'^m\t. ^(D^mmmii^^. s^2 2 
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5 i^V^T, S 6 0 2 JCii^, ^lHl^^CD^2fi±#^##l5lA°^^ — iS'J&n 

(014(^>S1O4) (D^'&tJ^ 
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mmm 1 2 ©s o 2 4 (omm ii^'^^^mm^m 
m^-^mmmm^f)^ ^M^rcmiz^Wivrcm (zo". vzo"). tfSiib 

®19<DS224 T:^Jse>;/t (ZO V z 0 ") ^^SJC. M^^tm 
^#JI'i>i&It^M«> S 2 2 4 T^8&fc^#0^©±^^it<a:g zo" 

mm.mm\t. s 2 2 4T?^!se)fcs^#^©±#:i&ii[ii^ vzo" jc^;«:-r 

#B:tKjiJfflHa9(DjfflI#:K^«^iE5t^i:^^0 4 © M 33 b T S ^ 

MIBaS: 1 3 iTIB^C:4 1 (Dl^m^i^Mib'^vti^m^^z^mmizi^xv. 

^1 3 1 (Dmm^m^-t^^-o\z. ^m^momKtimm.i^^/'^ 

25 (J; D:ft#«jtcfi/l^p^-iS^ffi) /^>«^^$n'5o i5:i3 

<i:^c:4 1 iz^n^m^mu^}^^^(owmiij^^mm^^(Dmm<Dm^m. 
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8 6 

5 + mt!n\mm<D i mn^ 

"•^4 1 

( ft #: 6tj « M ^ ^ tK ^ fig ^ W ^ 15 ffl / ^ - > ^ ^ ^ ^ ^ ^ ^ ^ 

So 
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V 



10 



15 



20 



-hlBA^p^ — iS^Srig^^nSo OSD. ^m^^i^iffitccfetts Z MP © 

mmzMFm^f)^. ^^mmt^m^^^> ^^^^^«bc^)zmp&s*t> 

fSi^io. S 6 1 0 T^Jt^n-S^m^^© Z MP flalA^^— iS^^, u 

ii<w>Mvr^^m0^0zuFm.M^. ^m^^<Dummzup 

Tm izmmv. iiwmmnm.7tm^^n Tb ^'^^^om2mm^ 
mi 2(Dum\zm'ox. jhiBozrt < s o 2 e tc^-r^iaa (^0^^ 

(D^^A-^ p^-^^^MS) &fToT^> ^ViT S 0 2 8 tCii;'*.. ^0 
^^<^)^^/X^^-^ (ZMP|ft3i/^9^-i5') 5&«^iE$n§, 
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8 8 

*-rs 7 0 0 ^mxs 7 0 2 \zm^. mumzuF z-^^^^-y t^om 
5 ^m-^n^. 

10 (Dti^^^m ±f2^7K¥&m5im, ±#i&ii:fa:s^i^. 

15 ^[sI^#MiSB#^J Tcurr J!J^ § ?5 (k ^ Tcurr T^S:*^^ 

3&>) ii^n^-^n. ^<onmm!^f)^YE s^^m'^\z\t. s 8 0 6<d^ihi 
^$n^o j^v>-es 8 0 8 \zm^. u^^^^^mmn k:*t Ak fcttitsn 

20 S 8 0 4 <DJ|MJ»fM^5^^NOT*§J^-&JC«, 0 3 5 tC^T 7 O — 5^ 

s 8 0 6 <D^m^mmm^M-^':^ )\^-'^ >x\t. ms e tc^T«as)0«ff 
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8 9 



■fit (^mffi) dS^8e>e>nS» ^V^T, S 9 0 2 (C:feViT> ^iHl^^A^ 

;^ViTS906 tc:it^, S900 '^i^it>^mumRiJ^W.^^(D^m 
:^«&it^^:«-lCt5| 0 J^ofSimm k :fe It § it 

dt^ai^n^. c:o#m«. *#:wtc:«iafB0 2 i © s 4 o e <tmm(D 

021CDS4O8 .h|W|i|iOiE!!.31lc«t Off /^t^tlS. 

?^i:Vit?S 9 1 0 lc:Jl^> hCIBS 3 2 O S 6 0 8 -V^MVtc^RtlTif,^ 

^IgfflLFxmin, Fxmax] © ^ k IC S « (^IHfit) m-^Hb^H^o 
25 J^^ViTS 9 1 2 Si^ZMP ^ilMTS ( g ^ Z M P lil 0 
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9 0 

m^tSTii^}^^ Fx ^nFxmin, Fxmax] &® ^ ?fe V> «fc "5 JC^^ $ tl § o 
Atmiaia 3 2 © S 6 1 2 T^^b;fcJi^^^^«7n»8M[Ta. Tb]lC* 

ici*> s 1 0 0 2 35>e> s 1 0 1 4 *T<7>^aia;<i*^ff $n§. 

S 1 0 0 2^>e.S 1 0 1 4^-V(DmmU. mT&om2 2©S5 04:d^e> 
S 5 1 6 ^-rO^Stl^ D'^feSCO'^?^ iJiBJS:#|li&-rSo 

S 1 0 0 0 CD5l^»fi^mJ&^YE S'^^^m'^\Z\t. S 1 0 1 6 \zm^. 
±'ft:^#«7U^-^ > b ZMPm#IIAi5'->ZMPrec J&^^^^nS. 

^a^^0D^^tC^t>'5MfBS 2 2 (D S 5 1 8 tSJ^ D . Z 
MPrec —^mOO^/'ii^-y (f ?^ t) "fe IS 2 6 fc^*r#?^/i 3^ ~ > 

<DiS$>?>^oT^^/iiS^->) icis^e^ns, ?^fc> sioisd^ssi 

0 2 6 ^TO^Sj&^ff t^n^. S1018 55^ 681026 ^X'(D^m\t. 
MIBia 22CDS520 d^e>S528 ^ OMS «i: 1^ C 7? a5 § 0 
#|ii&-r^. fS.^. S 1 0 1 6~S 1 0 2 6 ©^aT«, ±^jc^^«7n^ 
> h Z MPm^ffiZMPrec ©I^NpM^*#1- 0 iZ-fSi^O-V. S 1 0 
2 0 T^86 e>ns±#lHlfe^ — H<7)±*|f^^^tn^ae 3 O 
oX, & = OtVX. S 1 0 2 2 , S 1 0 2 4Rt;s 1 0 2 6 O^QS® 

^j^^ff?a:a J:^ (cUTfe J;Vio S 1 0 0 0 (D^mB^-^^Y E si^^^m 

Oi:5^S2:i:5&^e.> S 9 1 2.©*!iax«. -tfl=^^^ «7C^ [Ta. 
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10 mM^mmii-r^^-^^^o 

J^r^ <036(7)S912 OMS^^T bfc^, ?feViT?S 9 1 4 

^^50S5 (i^ldJ k=o) 3&^e.3i«^^Jk *T?il®lin#f j:^fc,fcoT± 

15 ^#lO»i (I^^J k=0) /J)^e>^«EB#^Jk ST^mtn^t-^) ClttCJ^oT. 
±#:7K¥'fee (^lEltt) ii^^ib^tl^o ±|BS 9 1 2 -C:^8S>fc-h 

^8e)e.n§o ^i® s 9 i 4 (Dmm\tm 2103414 iimm<D^m-ci& 

eA±CDCri:<®3 5 (DS 8 0 6 CD^Ifil^^l^l^M^^lJ-^^^^'l' — ^ 
^fr^tl, ;^ViTS 8 0 8tcji^> ^m^^m^M k ©ffid^^^^^ 
25 -r >^-A*;V A k ^ttiiiP^nSo ^V^TfS 8 0 4 JCM »3 , S 8 0 4 
^-r^#j{>^^iLbTViS|5gD > S806i:S808 © ^ffl S *t iSi 0 jg $ tl 
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9 2 

ST^^IlFi^^®^^5(>t^Tbfc e>> 0 3 4 CDS 7 0 4 JCJitJo 

S 7 0 4T=«> ±|S©r^i:< S 7 0 2 T^ie)fe^lEl^^i^j^TCD±#: 
(Xe. Vxe) ;!)^ ^, , mm^m^.^ q.O[k] (k=Tcurr) 

l^m^iJ-q" (0 1 9 OS 2 2 4T^Je);fcfeOD) i: <?!)in?& S j^jg^St 
errq /&«®^<DS;^ffiViT:^je)S>n'5. $ 6 fc. S 7 0 8 tCit 
^CD:^de>fc^^^fC^:$i^mM errq 7&^f|=^«gffl|^ (07&m<Dm 

S 7 0 8 ©JW^^:^;^tN S t # « S 7 1 0 Jciiii?^.. a = A a 

^ /'i^->iz-^m^(DmiE^M^rcmmzMP ^&\z. mihs 7 o 2 t 

T:f^t>t>. mKti7ii^!^^ff^$&miS)^-i-^izm^^^(D ii-/^:bmr^\z^\,^ 
mmmmmiz^n^mBmzMp <DiffftiM>(Df^m\z^iD^xmM.-^nx 

ViS. fSi^. S 7 1 0 T a = A a frs©«, B g| Z M P 

mm errq O^^b ^ mzSlt- § 8?) T ^ •& » 

±i3od:-5Jcs 7 1 of'T, a = A si thxumm z UP mm.^^jE 
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9 3 

Ufe t ^O-IK^lEl^^Sri^^^T^fifcbfc^, $ ^fcS 7 1 2 \zm^. 
S 7 1 0 T'5t<se)fc^^^lHl^^J^i®Tfe±#7K^fi:®)$a! (Xel, Vx 

i^, S 7 1 0 lC*5ViT A a jSUfc^^^tlSl^ 

errq <:^^\Z-Dnx 6. a ^ j)S ^ 13: S J; "5 ^ A a ^gg 

errq 5£fl^^|gffl JR 56 § i: ^ ^ » 
JfeViTS 7 1 4{;iJi^, /-^^ :A'-^mm r (A a tCjC^t* § »^5S8^St^ 
^m^cD^'fbo#J'&) 7&tgis^(7)^j5^ 6:^86 e>n^. ^^tc, S 7 1 6 

a = -errq/r> -t Ut> t> S 7 0 6 ^V^^tb tcmi^^Wi ^^MM 
errq S 7 1 4 ^ ^ - ^ r TfU o felt S 1S5 $ a tt- 

S'&J^/l ^ — > O^IE* 3 8 <DM'^J3t«eoT^@|gZ.MP/1^ — > 

z M p A* - >5&t^ ^ ns ) o 

J^V^TS 7 0 2 tcM§o -eUT>' S7 0 8 O ^JMJ if M N O 2& S IS 
0 ±fabfe S 702~S716 COMST&^a Ojg^n, S 7 0 8 CDflJ 

mmMHi^YB s\zf3i^r^t^iz\t. ^(Dmr)Mhjv-':/ cs 7 o o) & 

m-fTS 7 18 fcJitf. 

±i^^^mM I^jSoX ^ ^ tC, ^m^^© Ji#:^^m7G^-;< > h Z M P 
m^m. (ZMPrec) © /"^ 3^ - > J&^^5£ ^ tl ^ . 21 -C^^T -5 Z M P 
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9 4 

jpjS^^^^^itTfe. ^m^nm^mn^z^ i^^'^^^^M^n^^ 

lEt" -i) 66 © t> CD ^ § o 

ClODZMPrec MfB^^^^^^^HSTi^HJ b O <i: 

m2 eiC^bfcZMPrec CD ?^ A' iS' - > T , imtl 

J;^l;iZMPrec ©-^J^iS^ (A'^^-a^) 5&t^86e.nS. tc-^V. S 
7 18 TJi^ 2 6 JC^tt-i) Tm :fe J;?^ Ts2 ^^tl^etl Ta, Tb ICfi^M 

±fB0ck ^ (C±#:^^m7n^-^ > h Z M P ^^fit A - ><^7^^>^'^ 

i^mmMmm<Dm:&^^'^^^^zmm\z'ofSi^f^^t\t-^&3iz\t'v^ 

It^-r^t, 1 Z M Prec A^ — ><£1t$|{wb. tIc^A 

^^-^£2 ^&,±iz\^x. ^m^^(Dmt^\z^^^x±w^^$^n t±i^ 
^mnmmt(Dnm'^M'^^m^zmmiz'-Df3iVfx%0k\^^'fy^. z MPrec 

A - > ^ -tf # < ^ » b si ^ S © n *t » S . 

SftiS© STt < S 7 0 2"^ZMPrec AtJ' — >©-&J^S$^0 tbT^ 
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ZL^H. ZMPxec /"^^ — XO-^mm-^^^^B bcurr thX^M^ 

=^7C^-^ > h Z MPm^fliZMPrec — >»x ^22©S5 18 
ViT^«) e> nfeU 1 SSllEl^^© Z M P rec > (iS$5&^WIB 

acycll?$>^02 6 O-^?^ A - >) 1 25 ^ M bl ©fP T? 2^ S t -T S o 
Jl©J;^fcUX^^$n;fe^^S:ZMPrec ^lE^^ B^IJ^. 

mimmm^omm tMmm^tti^ne u vei t 

mtV. ZMPrec — >^S 5 1 8 \Z ^ \,>X ^ib ^ Htc /"^ ^ — > 
Cm-^Ufi acycl TabSS2 6(D#?^/'?^->') <i:bfc«-a-«)^^^ 

lorg § o 

Z.:iX. A 9 1. Av0 1 S^^^J: "5 

A 0 1 =0 1- 0 lorg — ^ 5 0 

Av01=v01-v0 lorg — 5$ 5 1 



A0l43J;t;?Avai«, ZMPrec ^jE^^ 1 
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5 



10 



15 



20 



\Z^^X. ZMPrec /I iS' — > 0#?^il5 $ t&IB acyc2 tVXmzmm 
lyfttl^'DX. Aeicfecfctj^Avaid^O tfSi^'^m^S^^mi^-^ bcurr, 

mimm^^-^m^-^ hi ikibrz. bcurr ^^m^^o^-^mi^^ 
hLxmrnmiz^mm^tMi^^o 

tz.^x. o3j?-/ h 1 (D ±i^mmM izm-r ^mt!^=ef )Vifim i o 
^T:7^-r 2f?-r-;i' fh ©J:•5?5:i^?^^^#tt&^#o^:^:*^e>. -A ei 

A 9 1= cll * bcurr + cl2* bl + 0 err + el * v 0 err —^5:5 2 
Av0 1 = c21 * bcurr + c22 * bl + e2 * v0 err —^5: 5 3 

;^:^L/. cll, cl2, c21, c22, el, e2 ^tiF^^, lMMi^^<D 

^S^mm> _b#^#m7n^r-^>hZMPm#tfZMPrec /^^-><D 

n'y:^-^ (^tcBtfeltcM-r^ ^-^) n.Exz^^x — mmz^'^ 

i:<^i^#T(D±#:^^:^ (Z)^ 0 err <t al^ (D ^ V 0 err *^^86e.nSo 
il^l^iT, ^5 2, 5 ^ (D^WiXtb^ cll, cl2, c21, c22, el, e2 Ifi. 

#MZMPrec A° ^5^ - > 0 /I ^ - ^ (#ic:B#F^ fcM-T ^ A ^ ;^ — ^ ) 

'K\^X^^ 2, 5S:5 3CD:&S7{>^0 t)^Si;5fc^lHl^^-&J^i^$ 
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bcurr> H 1 MM^^ 



^m^-^ bi :o«^jt$nso •r;^t)'fe> ^5 2> 



10 



15 



20 



^5:5 3 ©:&a<£0 a: b:fcilit:;^ig^&«f < C:tfc:J:oT> bcurr, bl 

^lEl^^©±#:^#«7n^-p^ > h Z MPm^^B (ZMP 
rec) <D#J^/ti5'->(D#?^iil$*t, ± |B ^ 7t ^ Ifil ^ ^ # liS ^ 
bcurr tCl^^^tl^o 

^^Vi~CS 7 2 0 tCii^^, 3^^E©{KSSZMP A^— > (S 7 0 0 <Dm 

b T s /I - > j&t 4- m # ^ ® @ z M p A - > i u T * ^ ^ n s o 

;fe*3, :i<Dmm\-^. S 7 1 0 tC:feViT Aa — >^iKe 

® Z M P A-i57 - > tciD^ -SMS a: I^^T^ 

fi^TlC-lSg^Z MP/1^->tCJi#^#m7C^-pt > h ZMPil^^t 
/I iJ' - > ^ j&P ^ U S S S: S o 

s 7 0 0 o;i/-y{343ViT^^$ ti^^^m^^^, tfraiCD^p<. ± 

i^mm^m-Tt^ — }^ > h ZUPmnrnZMPvec (ZMPrec (D-&?^ 

7 0 0 (Djv—':/i:mnm\z±}5Z'^nrzU'^m^^'Trn. -?-<D_b#:fi:«3a 

S 7 1 8 T^J6 e>n/c±^i?^^7n*-^ > h Z M Pi^^ffi/1i$^- > 

bi^^b, s 7 0 o©;i/-yTMi^65i::#^nfe^s®zMPAi$' — > 

^^jEf -5 .i:75:< . S 7 1 8 "T^de) e»n}fe±#^^^7C^-;<> h Z 
MPm^«/t^->lC^S;i;fc±^^f|^lID3iffi^^^$ii-:5 <i:> WltJ^ 
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9 8 

5^<;^So ^c:t> :^mmm'^\t. ±#:7K¥&©«l5i&S ? o o 

5 yT«i^W{C#enS e»Te> $J^< T2^t^ Jl-S t::. ZMPrec 

<fco T^S^ Z MP A°i5^->^^^iET§ e: 1 1 bJ/to 

trlBiK'^lll^^OjSi&l-JP^T. S 7 1 8 T^J?)fc-L4*^^^«7n^ — 

itTtiSo bfcT&toX, miz. '(EaigZMP;'?^->Jc±#c^^«7n^ 

-p^ > b ZMPm#{it/^^->^JP^l-^c:A-^->S:a^ZMP 
>tbT, S 7 1 8 7?^8e>:fe±#:^^^7C^-P^ > b Z MPm#«A^ 

i: IrI U ±#:MJt«»i 1 73: § o 

ei^±;?>^ -jKS;^ZMPni5'->fc±^^^«7n^-^>' b ZMPm^ 
tt/1:5^->&i)B^b/fc/^^-><&g^ZMP/N°iS'->a:bfeS6-ea5S. 

HI 1 2 {CM'=)T> _hl2 0C::i:< S 0 2 8 *5 T^-HI^^ A ^ — 
20 <£^iEb;^^, 25;5V>«S 0 1 6 OftJ^«g:**«NOT*§^'&tc:». S 

S030-e«, ^36008900 30^ & S910 S"T? — ©BS^Jj^ff 

5^:bn> ;^tc:> s 9 1 2 ;i/-5^>-e^s0 3 7 ©si 000-8 

1 0 2 6 a)mmi}^nf3itDn^ o r^tcv. ^(^m-^. mz los i o i e 

25 JZl^ViXtl, Jt#:^^^7Ct-p^ > b Z M P^^^i ( Z M P rec) 

0 lCigJt$n-5 0-^«?^< , El 3 4(Z)8 7 1 8T®!^b/S:±'«c 
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9 9 



^^«7t^-pt > h ZMPlft^k (ZMPrec) /"^ ^ - >\ZWtM^ tl^ o 

© S 0 3 0 (ommffi^TT^o 

J^^Vi-^S 0 3 2 icji^. X tf >i2;i'T§ (P3}^>;/ h 1 ©ffife 

\z\t. m^mi^'r\z^^^^^vrcm^\z^^^x. u:^y h<Dmtnim 
c!)^^■^?£K^bfe%>o) ib^:^tb^n^o -rrsit^t*. s o s oomsicj: 
(ommm^z^rf^o m^zMF mmm.) (^^Rt!^- :^ > h^n 

ommoMWi^^'^^^x'h^miyX^^. z.ti\z^rj:-^^^ \z. ^ 
m^^iz^i,ir^mmK>Mm^^^'r^^^ ^zvx^b^^^o 
j^viTs 0 3 4 \zm^. ^^^^mmm t ^ a t r£\'fm^\^> s o i 

0 4 ^0m\^x:^m-mmm\zw^^mmi(DW}V^^-^ Bizmm-r^t. # 



. wo 03/057426 PCT/JP02/13598 

10 0 

^^^^« 1 0 0 fc:feV^T> ±|HL;fe<J:-5i;iSlg^^55«^^$ns, ^ 

M) h^m^'Ey')]. (m^^-^^^ ^ :^mm^) io2jcm 

:f3 ft' :fe J; IK i (ilt-^ 3 > 9 T >x 

«if^i^^Bi5 10 4 \zm^n^o 

mm&^iiLmimm mm) *«n3i?>y h^<nr^^-5^;n o 2 icjuenso 

mmH^mmmi^&^^mmm mm.) ^xti-^n^t. ^n^^m& 
^^mi^2, 20)1 2m(Dmm (i or (d ©wgif^^m^ 

(tt) ^#tBbT2g^&n > h n-^ 1 0 8 ^{&3>hP-^l 

0 8 a4^^/ 10 2 i^nm-^nrcm^^iiL^ii^ (M) 

20 bTP>J^^y b 1 1 2<@©Mgif(D^^a:^iitJ!0J|i?-rS. Sfc, 

u-^y hmpim^ey^jv 1 0 2 m^mmm^m^t ^mMW (D^^i^ 

5£ (ffl) Sr^m LTfg'ian ^bn-^108 fcSI-So ^fezi > h D-^ 

1 0 8 P3i?y 10 2 -^nm^tiftmm^iiLm^ 

(m) ^mUmilVXU:^y h 1 (OmW(D 1 2®©M0©^>fe^l:iitJe$!l 

25 



, wo 03/057426 
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10 1 



errx, 6 ervy < i^^m±W^mMizMT ^mmmMO^mm-^ . U 

5 WHO) (D^^MM^'^^B erry 



MizU7t'r^ftit}<Dmm±mKti^*'b'^ o^zmp) ^t>^mm±m 

10 miotic o m'^nyzf^'i 7 >7.WiY^^^U i 0 4 Xiim.\zm^\^^ 

p) m t) \zmm.±mRti "E - ^ > vm^m-r^ ^^\z^m^^ti^mjE 

Ift'&rj T>xWif^^5£BP 1 0 4 ^JE^ti1t^umm.-h\z. 

^^^^ h^^mm^mmmn'^miE'^^^^m.m^^m 

^(Dx. z.n^(Dm\zvv— Y'tym^^^X'c^Wi^\zu^^< — ife 
tts,t>%. ^^mzm-r^mmmmzm^^^xx. mm®^ 

i a :^ i: fcMta^e "5 <fc "5 fc $iJP $ n § . 

e:©^?go^©«^^^fiK^M ioofc:feJtsn3i?-/bi ©^^^ 

fe^^jcaso, JiiHb;/t1t-^n>y^-rT>xlijf^^Sggi o 4;/^^©^ 

25 J;rJ?»lf^«, 2N:m0Adt3fetcm®b^^l#ia^ 1 0 - 2 7 7 9 6 9 ^ 

<ikms.E\zmm\z^m-^nx^^^(ox. ^m^&.^\z±}t^. 
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10 2 

^inJl. #1^ 2 0 0 0-3 5 2 0 1 m(D%<D hmux^^o 
-r S <fc ^ J- ^ fiK L. ± ^ 7jc 5p ^ g $li ^ T . 
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10 3 



mm^z^-tcx^-rm^t. ^n^^^mm.'^irizm.M^^^vr^im^ 
^mTo z.(D^^fs:m^it^ ^i&v^mM}tmmm\zmmvxv^'^o 
mw^zMF /-^^ '->^unfsi'h(D\zv. m^o/i^^ — 37 

^rc^^\z. :i^mmmm\z^\^^x\%. mti^'ev')v^m^^x^m^^ 
15 /^^ ^—i$^\zm^x^^^^^v> ^(D^^jgi^bT^^sgm^^A^ 

^*«^^l!lHi^^a)±#:^^^ tcJR:^b (ja-cJ#), 'bL<Ji— ifeTS 

20 vrc(ox. mti^'ey'jv^m^^x^m^^/'^'^ :^ — :$^^zm-ox^m-^± 
b^^bfct#. ±0z\^rci^^<D±i^7^^^m.^^^'^mm^m\ziRM'r 

;5 ^ # § S -5 iHl ^ ^ CD « ± 7K ¥ tfc ft <i: ^© _h # * ^ ii ® 
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10 4 



15 



20 



mma (j^^-h#:7K¥^e. mm±i^7i(.^^m) (Dm-A^^mm^<Dm. 
mum\zf3:^x\f^^o 



— ^ 6 0 



•••^6 1 
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10 5 



^ (ka*/x*Fz)*(ka*M *Fz) 
10 5 9 

rcTcv. Fz BmmRtimm^^^ fJL\tmm^m. ka«i£^To 

15 \z. i)-z^^)vyu — >±'^(DMW}L^v^^Jl':/U — >±'X<^MW}^m^ 

±i$.m'L^m.Mizm.^^mm ^^^omw.i}umm.wim.^m^^ ^ /'^ ^ 
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10 6 

^ Z. L-^^-V^^o 

H:^7K¥^:J)-i Z MP 0 > h o^^cdSiJ^^^B 

^^^ifecxDjlSd^— H <£ffl V^:$ nti. _h|B^J© J: -5 ic, ffi^Oflc 



10 
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10 7 

Htr J: 7K¥^:J> <i: e ^ z M P ^ 0 ©^S:^ t-pt > h t 

^^^^<^^l^:^^-;<>h^-j'^iz±^<m4t^-^^:iiz70^'^^^M 
15 id^E^Ht. e^ZMP*t30cD^M::^t-p<>h^^^^^^,.^^^ 

•tf^^a.C^ # < ^{t $ -B: ^ ;Ot-e # S MS* ^ - K $ 
ffi^^fc-tir^c: t^taSbVi. ilOj:-5tcT^<i:. K 
$ < /fe ^ ^ ^ ^ „ 

25 1) mmz^i^rcj:oizmm<D^j >^izm^^m^i.r^^mm^^y' 



20 
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10 8 



2) 2^Mffi®Afc 2 000-35201 m\Zm-^ ntz S nM, 

15 (DWjti^mtsi'mm\zMr^^^^^^ ^m^^izit^xn^-^^^, ^jit. 
^aj^fri, ^m^^(D±^mmx}t. m i o (3®;^+:7 
^^7}N-f-;Ko^7^;i/) ^fflvi^-;^, (#fc^2 

1<DS408, S412) 'eJi> ^mi^2 (Dmmi^MU\^> ±^2 4tC 

20 (m 1 0 2 m, 2 m?&l^*bfc i + :7 ^-r 

0 UTMIBS 21©S408. S412 ©MS Sff 7^ 5 J: "5 Id 
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10 9 



5 mmm 1 9 © s 2 o'6 tc43(/iT^95«s mm ts) ±#^is^s zs 
m-r^^miz-Dir^xm^-r^h. ^^msaAjj^^^fetc^itii^ 1 0 - s e 0 s 



$ ^ ICffiJSf S ^> *^Jfe?^^-e«, ^19(Z)S206 (C:feViT, * 

(^^5ri^6<j) ic^5tb> ^nfiii^i.^, 

» :^ # ^ JS-r § J: -5 ±#:^»it^a:g ^ U T S v> . 

25 bx, ^'^^^(Dmn^Wi <.^\z^m±-w-^W'^umM. mm^w^w^ 



15 
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1 2 (D s 0 2 4-e^ise)§ 'b©) ^^^x^'^. 

|JJL^1><D/1 ^ ^ — ^ ^^^lE b T t) ^ o 
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25 e.. ^^«tS#<&^iEbT'b^Vio 
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TVis»-&jc«, mm&.mmmm:^^—mi-^^^i^t)K)\z. ^;^<t% 
15 ±i^mm.&:mrc\ifU-^-^^^^oizmKt}mm.0^^/'^'^ 

20 JtUXfefiiVi. 
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(ZMPrec) (O A ^ - > & ^ ^ ^ ^ ^ ^ " '^'^^^^ 

5 S 7 1 8 V:»«^j^T^^!lI^^®-b'*^^^7nt-p^ >hZ 

MPmnm (ZMPrec) ^^^T^S'J^^t-^ViT. 



Fxmax = kmax • U • Fz + kc • (XG- ZMPx)/(ZG- ZMPz) • Fz 
Fxmin = kmin • fi • Fz + kc • (XG- ZMPx)/(ZG- ZMPz) • Fz 
15 (kmax^O, kmin^O) 

-^6 2 



TctcV. Fxmax ^ 1 2 T Ka=l i U Fxmax (DM<fc D i^'c^ 

< 75: e> J: 5 Id ^ ^ b , Fxmin tt. ^ 1 2 T Ka=l i:b;^c«'a-(^ 
20 Fxmin ©flIJ:: 0 < 75: e»?^Vi J; -5 ICiS^f 

ClJl-e, ZMPx «@iSZMP(D7K¥^«> ZMPz J^g^, Z MP (^^la 

mt) iim'ikt) iKD^ti^iEm^^zm^-r^m^o^mtr^ (xg ^tk 

25 ^-ete. ZG tt^ilfigSraT). (XG. ZG)«, {P'UK 
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(Xb. Xz) Tfemv^o 

5 ^ (Mf3^ 1 2 Sr#M)o 

kc = 1> Fxmax i: Fxmin 0 (C^^U^t^'&lc:^. 

ZMP(ZMPx, ZMPzyiZi^mt ^BUrnKt) (Fx. Fz) ©^i7h;i/*t, 

m^m±i^yi(-w-^m(j^^iti!}^mmm mm^. ^j:=^t) (c^^d, 

kc = kmax = kmin = 0 t bfc^^JCt*. IM 

^^r^JKD^fttCfi'g) (.W\Z. (XG. ZG)7$>tife#m'i><D^'&)o JKD^-a-. 

20 ^fe, ^6 2lC:feViT> (ZG-ZMPz)©f^t> t) ^ Sm^<^)Jt^tc: b 
Tfe^Vi, ^fT^^tT^-i?«. (ZG-ZMPz)ti, < |gI&b;5:Vi 

kc = 17&^"0> kmax = kmin = 0> d^O^ 6 2 l^^T. (ZG-ZMPz) 

©f^t) D icfe^Rif^©^i^<t i^. (XG. zG)^ik#a'L^^^^g t bfe^-^. 
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MS-rs^. IuISAMp, AFp. AMr :J3 AFr ±tA(D^t 

^fc, 3^ ^jO^ CJ6i^2p65J^^^i-^^tS AMP . AFp, AMr. AF 
^fflV^Tfe^Vi. AMp> AFp. AMr> AFr:fe«J:t^AMp /AMr 

\z7k^^:^f&\zm-<x. mm^^^'fi&r-r^-^^. ±u^y')vj^r)%mm 

mf3022<DS5O4 5i)^^S51 6 ^X (DmM^ Ji^ZSm S 7 (D S 1 0 
02 3&>6>S101 4 *l?(D^aSlC*3V>T> ^^;^7K¥^i5i' Fx iZfF^m. 

\z) MTi: -5 icbTfe^Vio 
M-^fi^jtct*, s 5 0 6 J;r;?^fe«S 1 0 0 4 J;:*5ViT. ^T. 

)?i^e.^^f So mxit. ±ii^^^mMmmm.&<om^m\zM.(o^^ 
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Fxtmp = A Fp * a tmp - /3 rec* A Fp* A M r / A M P 
+ msup*d2Xsup/dt2 + inswg*d2Xswg/dt2 



7 0 



5 — H (DjSSi^ ^itfcf^tC. Z M P ^*:> D fc^fei" > ^ ( 3 
rec*AMr) *T "fe 46 i^f> ^ tS: ±^Mit ^ - H CD JP ii^ (-^ 

rec*AMr/AMp) \Z ^ -d X ^V!^ ^ m.Rtl7i^W-^^ ^l^^'t ^ o 

7 0 j;ox^^$n§ Fxtmp u:^^y howmmmmm^^ 

037©S1O16 iZ^^^Xmti^ 0 iZ — MX^^ Z MPrec ©Z^^ — 

p^mmMii)>^i<:^<'rnxvi^^m^iz\t. Kfsi^^^izm 

20 2 6 kZ^r-^m/'^^ — yO)^-^ ^ 0 &.^{Z^^VXhmt)i3:^^o ^<o^ 
t)^iZ. ^tlKK^om 34C[)S718lC:feViX> S718 X^^tb ^ tl^ 
±'ft:^^«7C^-^ > h ZMPm^«t/'^i5'->J-. S 1 0 1 6 tC:feViT 

^t^So clOD J: -5 icTn}^> «i^Mtc#e>n§^w«, sioieic:^ 
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117 

^^"VCOmU. m3 7 (DS 1 0 1 6 \Z^\f^XUM't^±i^^^^7ii^'-' 
^ > b Z M P^#MA'i5'- > (gl 2 6 iC^-r Z M Free — > 

^ errq iR ^ b J^C < D ^ Jl/ - ^ ^ tB T ^1 ^^^^^T # < 5^ ^ *5 ^ 

^IlI^^<DJi#i?^m7C^ — ^ > h ZMPm^flt (ZMPrec) A 

bcurr ^^^T i& t . JJAT©:^^^^ V^T ^ 

MIBZ M Free ^^lE^^ (®34©S7 1 8 <Dl5i?g&#BS) ©4^111^ 

s^n^m^x(D±i^mmM iiMMm.'^^n^ne cvLTT. v^curr tb. 

0 cerr ^ *f" S o 

bcurr ^ A Adcexv. A v 0 cerr ^^m'^Wi ^mWimo^m:^ 
@^^SZ:XT. A0cerr, A v 0 cerr 5& 0 JR^ ^ S <fc 5 IC. ^f^M 

mmmm^m^^xy ^ - ^wi^^i^Vs unjcs-Qn^x bcurr ^ 

^lHl^#:feJ;t)?*fe«^^^^® ZMFrec #3^/1 ^5^ — > T> 

^iMU^ffl V^T, ^mm^Z^Vf^ Z MFrec Offi ^^Jfe b T ^ Vi , 

^-Isl^^OO Z MFrec fi> iS' - > -BrT, # ^ ^1 :i3 V:^ T 4^ HI 
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^mmiZ^Vf^ Z MPrec b T » 

5 mff^^^^^T^m-^lZit. S 1 0 6 43<fct;?S 6 0 6 id^feV^TU^T 
#) 5&^6^^b/b±#:^iflfigfl3l (2^tBmAlC^^#W¥ 1 0 - 8 6 

0 8 o^<^mi\z^^n^±.wm-^^^^mi3iE^m\'>t^^wmm.^um 
10 31) (D^m'^WimiUE(DmwLm.^'^'^^MK>m^'t^^'^\zmKij^w. 

15 ^^m^^-c^cDmrn^MmT^t. s i s o o (c:feViT. 

2^ttimA;&«5felCi|#IS¥ 10-86080 -^^^ icil^ 1/ }fc±^iS $ 

td, :^\^mKifi^\zm.m\^t^^m 2000-352011 -^o^ 1 

25 V)<OmKtj'E~;A>h<D7i(.^^^-mO\Zf3i^Ji^O\Z^M-^n^o ^Tc. 
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119 



• ;^\zs 1 3 0 2.\zm^. mm±w^w.^mm.Mizf3i^^<urcmm± 

(mt&Mm±i^iQU&:nm.M\zx^^rcnmrc/'^i!^ — >\zf3i^^'^iz). 
15 -lit) nfi^m-^n^. ^^^wmizit. ^n^^(om^. sm^^©mi 

plu. mA 2(Diio-f3imnm^\zwt.'^-^n^o -rfsit)-^. mm^i^mx 
mRt!^m.m^(Dmmm\za (±1^0) co-^m^izmM-^n. h-m 

-/hi <D±i^m>L^mvt^m.^M\zMj!^T^±i^^jM.^m^M(om:fzmii 
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12 0 



fetch. ^'^^^<DmRtimm.^6^m.M<o/'^^ :^-^^t. mm(oz:ii 

M © # m * « 2p ± f& it {4 S fi 3t 0) <Np m « — ®: T § « * 
25 /l^^-^&mg§6<)tc^8e)SJ;atcbTfeJ:Vio 



• wo 03/057426 PCT/JP02/13598 

12 1 

•rUt)-^. 0 4 4 (C^T <> ^-rS 1 400{C;feV>T. 2|cmi^A 

i!fi^\zmmi^rc±i^m-^^mm mm^ i o - s e o s o-^^#) 

^m^^^At^m (.mmmm^^) <D&m±i^^uiiLm^^Miy^ cms 
(D^mmm:BLXSA t ^m(Dmm^mmm.um<Dm^miz. 

m^\^mtim4 3 cds 1 3 o o (D^m^wmmmi)'^^ a t^m^^xmn 
15 -rnu^^x^^. 

20 mWi\z. si 4 0 4tc5i^, mRijmm^^w^Mi)^^^^^n^±i^ 

^tx^n^izWit>^mmvr^^^ (0 4 a <Dmm\zmi^xmmvr:i^ 
25 #) ^%mrci'r^'D\zmRtimm.0Zi^mM/'^^:^-^f)^^M^n^. 

0 4 4 ©aiS^S 1 4 <3!) S 1 0 6 Tff "5 t . ^©I^^^T^^ 
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12 2 



(mm Ts) ±i^mm.mmY 2 a i^^^^-^ti^o^t^. mm. lai 90s 

\Z\i.. 3 6 © S 9 0 6 , S 9 0 8 <D ;i"<h < ^S::^$&E^:^J&^ 

(oj;5fc. ^n6©±#i»ia^e zg, zf ©a*#^¥i^i-«fc 

±#:^ii:&Bz =(l-w)*Z g+ w*Zf -^7 1 

X. mtd,(Dmmmmxm.miyrcim< (n 3 e © s 9 0 s 
mRt!mw.^^wiMiz^s\::^xm^^±i^M>L^mm.iiLmm.M^m^'r^± 
i^^miSLM zf ^^^tHTs. ;^v^-esi 50 2 \zm^. ^mmAf)^^iz 
mmi^rc±i^M-^^^mua^m^>x. {}^u< ^%^mi^2 <Dmm (m 

tfcg Zg Sr^^fSo 
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12 3 



m^\t. ^^(ODD^;?)^ Ci^^t^J&^ttT, 0 }^»^ e» 1 1 ^ 0 (C^^ 

^n^(oi^ffn\z.n.. vf^Qi)^^i\zmt-^^^ ^ff*^e.#ff^©^fT 

10 SmiC, S 1 5 0 ejcil^f.. MIBS:? l :g«IWJ&±#«&it^ 
ii-r^t, ^i^7 2 OM#*^fiK5it- =SeoT, 1913^ Jg?^^ til 



5 



WO 03/057426 PCT/JP02/13598 

12 4 

m^tiwmmm^mKiiy^^^^ff'^^^^^^^'^^^ ^^^^ 

— ^7 2 



10 bfei^j^-rff ^mmmA\z^^wm2 000-352011 

mmM^^'^iz (ff^fi^j-ei^vo 3l^:^^lE^^lc bXfe^Vi, ^^iE;^ 

m^m 1 2 (Ds 0 3 2 xtf y±)vr^mm'om 
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12 5 



ft&IBS 2 1 © S 4 0 8 3 6 © S 9 0 8 ICcfeV^T. r^^^M^l^^ 



^-r s 110 0 \z^\^x. mmmnm^^m'^m (i^^jk - i \z^^ 
iioo-r«, mm'E'r}v±i^m'L^mmi<Lm ' mmti^nm^ti^o fsi^. 

15 

J^iCViT^ S 1 1 0 2 \zm^. ±|B©$D < ^«)fcMIlI^5^;W:^^fi'i>«a 
it -fee • m^t. 02 1©S4O6^75:«036OS9O6 tC^feV^T^ 

25 - mw^mRtimm.^^^^!^-t^'^i^M>L^^Wi:^\^&m • mm 



•••^8 0 
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12 6 

So 



10 + Kgz * aii>4&aifc«is^ 

+ Kgvz * fiii>^]i:iSSIi^ 

•-5S: 8 1 



tctcl^. Kgz, Kgvz «y-r So 

15 Kgvz ito-c'hmiDr^^^o noi®^. mm 
^ a 3}? b 1 (m^\tm i o o^5^;i/50^ s^'^-f:?!^^ — ;w 



wo 03/057426 ^ PCT/JP02/13598 

12 7 

4 0 6 ^r^mm 3 6 © S 9 0 6 J:::feViT^ta$tlfe^#:M'i>l&Iit'{iB5i 

i^M>L^^m.^mMMi:> m2 103404 ^r:i\^m 3 e © s 9 0 4 jc^fe 

i^^&tt-fiatVO) «r^86§o ?5:43> 0 2 1 <D S 4 0 8 ^ «^ 3 6 
© S 9 0 8 (ZlcfeViTM^O^n < EI 1 0 ©^"T^jl/^fflVi-ri^^i&ltfim^ 

T'fej;vo> FF ±wm'm^n^iz}^cxmm±i^ii^w.^m'&^iET^ 

^^^iT. ^|li±#:$&!i;{4e;^^5j^«e) e> tiS, ji©J: -5 tct* S t > ^i^Wl^ 
BU^^ 2 

20 ^lEl±#^ii:fe«^^)tUTt>^Vi„ 

IM4 7(c:, ^©^fe©i^^MS:7D«-5^^— h&^-r. 

^rs 1 2 0 0 Id^feViT. ±##&iE^«Ma[ (J:D#b< «±#«&ii: 

©±^^ii:iSi?i:$!liafM»3 A t t ©^&Jn]^fcffi^-b't^#&iSi£B©MM 
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12 8 



10 j^cViT, s 1 2 0 6 Jcil*. j^iC 8 2 D > M^i>i&ii[:&F^'fi:@ • 

-S; 8 2 

^^cVi-if. S 1 2 0 8 ^82 •:^:^ibrcM'b^m.iiLm.BBi}^Wi^ 

iE-etB^^O^aS^Sr^Tt-^. S 1 2 0 8 ofij^-ca^c-^ait^M 

M^*^H)^^o^^fSHi^lc:^v^J®'8-tc«, S 1 2 1 0\zm^. J^^tci: 
0. ±#i»it>fe«(D;^^M^^^-rSo 



25 
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12 9 



+ Kgz * m'\>mm^mmmi 
+ Kgvz * M'ij'^&mMmm^ 



5 



'^8 3 



s 1 2 1 2\zm^. ±ii^mm^m'^mm^^ibx±w^mi&:m 
c:ne>©^fei. 2 ^^;i/^#aii>i&ii:'a«*^. S2i©s40 

6 ^fcitm 3 6 CD S 9 0 8 J3:feViT^m$n;'S:^#S'ij*^it'&g. t*)^ 

i^m.mmizm^^rc\tuM—m.^^^^\z. i ^^^#^2 aii^iii 
20 (D^miz^y) ±i^^w.mm^^^v^ :in^ imm^-r^oiiz^^ ± 
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13 0 

^ ^ © ^ ^ <)5: § . 
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13 1 



m 7^ (o m m 
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13 2 



10 mi m-^m 3 «©^iTn>5^ iJ^\zmm(Dm^^mo:m^y h<o^^^mm 

So 
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